DAQ Introduction

David Winter, Columbia University

- DAQ Overview
* Procedure to Run the DAQ
»+ Something's gone wrong. What do I do?




Introduction

* High Rates at RHIC

* Physics interests
- Rare processes
+ J/W (1 and e channels), High P, Spectra, others.
* Design Requirements
- Triggering
+ To select rare events

- Buffering

- Alleviate dead time
- High Bandwidth

- Fast Processing
- Level2 trigger processing




Glossary

- FEE - Front End Electronics
- FEM - Front End Module
- DCM - Data Collection Module

- JSEB - Jack's Sub-Event Buffer

- EvB - Event Builder

- SEB - Sub-Event Builder
- ATP - Assembly-Trigger Processor
- EBC - Event Builder Controller

* GBit - Gigabit Ethernet
- ET Pool - Event Pool




DAQ DESIGN

Timing
- Synchronization system between the RHIC and the Detector
Front End Electronics

- Hardware which digitizes the signals from the RHIC detector
components.

Trigger

- System which determines when a "good" collision occurs.
DCM

- Modules which collect the data from the FEMs
EVB

- SEB
* Input Stage to the Event Builder
- ATP

+ Event Assembler and Level2 data processing

- EBC
* Regulating the data flow between the SEB's and the ATP's

Buffer Box
- Final storage of the data (Before sending to HPSS)




DAQ at a Glance
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Granules and Partitions

One of the desired features of the DAQ its ability to
run each sub system independently.
- This affects the design of the Trigger, Since each
subsystem needs to have its own independent set of triggers.
DAQ -> info small subunits of data taking called
"Granules”.

- Example, DC.E, DC.W, EMC.E.B, etc.

Also it's important to run a set of granules together
as a DAQ unit (Partition).

- The Trigger then is configured to send triggers to sets of
granules That make up a Partition.

- The granules of the Partition get the same trigger.

- Triggers are vetoed by common Partition Busy
-+ Up to 32 partitions
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Granules and Partitions
A 3 Partition Example Configuration

Blue Partition Green Partition
Granule A Granule C Granule F
Granule B Granule E
Granule D

Global Level 1
Trigger
Part L1 Accept ET POOI
Part L1 Acce
- (Buffer Boxes &

| VA cluster)
Part Busy g
::: ::: + |




Timing...

The PHENIX detector FEMs need to run at the same
frequency (exactly) as the RHIC accelerator.

RHIC provides a master clock signal to all the
experiments.

- The copy at PHENIX is sent into the Master Timing Module
(MTM).

- The MTM fans out the this clock to all the Granule Timing
Modules (GTMs)

- The GTMs then fan out a copy of this same clock to all the
FEMs (through Gigabit fiber optic technology)

* GTM can generate clock signal itself (standalone mode)

GTM is used for other functions which will be described later




Trigger

One cannot collect data at every crossing, because

- Too many empty crossing

» Collisions occur at about 10KHz, while the beam crossing rate
occurs at 9.6MHz.

- It would take years to collect the data needed to do any
interesting physics
Trigger system is designed to tell the PHENIX
detector to record data when a collision occurred

- Or when an "interesting” collision occurs

* One which has muon tracks, high energy or momentum charged
or neutral particles.

Signals which are used to make a trigger decision are
taken from the FEMs and fed into the Local Level 1

- Example: BBCLL1 - Beam Beam paddle multiplicities and hit
times




Trigger continued - GL1

GL1 (Global Level-1 Trigger) : generating trigger from LL1 reduced bit
data, coordinating busies and managing partition

LL1 s?/s‘rems process the data from the FEMs and send an "Accept”
signal to the GL1

- The accept signal means that a set of conditions are met
Once the GL1 gets an "accept” from all LL1 systems, it sends out a

Level-1 accept to the FEMs of all the granules that make up the
running partition

- This is done through the GTMs

Once the FEMs receive a Level-1 accept, they send their stored
data to the DCM:s.

- There is a complicated multi event buffering designed into the FEMs
which will be discussed later.

- Note: 4 us for a Level 1 to make a decision



Scalers

Raw Triggers

- Level-1 signals generated in the GL1 irrespective of the busy
vetoing.

Live Triggers

- Level 1 triggers which are not vetoed by the busy signal

Scaled Trigger
- One out of every N triggers which sent o the GTMs
* Most of the time N is set to 1(Scale Down =0)
- For High Rate Triggers Like ZDC, N is set to 100.
» Scaled Trigger Rate = Live Trigger Rate/(Scale Down + 1)
Live Time
- Live Triggers/Raw Triggers




FEMs

+ The FEMs are the main digitizing component of the

PHENIX detector.

- Digitizes/ stores all the analog signals.

- Buffers 40 beam cross worth of digitized or analog data (no
dead time) - this is the time it takes LL1 o make a decision

* Upon the receipt a Level-1 accept, the data is sent to
the DCMs through Gigabit optic fibers

+ Ability of 5 Level 1 Accept event buffering (not quite
accomplished)

- Note: time it take to transfer data to DCM 194us




GTM

* Main System which controls the operation of a

granule.
- It feeds the LL1 accepts
to the granules

GTM

busx|
g 0K

ok|

FEM

GL1

busy

—»

DCM

- Takes care of passing busy signals to the GL1

- Several busy sources

- Internal GTM count N busy (to prevent triggers arriving faster

than the FEM's can convert and transmit data)

- DCM busy

- Sends the "mode bits"” to the FEM
* Mode bits are control signals which set the FEM's into

different data taking states.

- Reset, Start Data collection etc.




DCM/DCB

* DCM:'s collect the data from the FEM's through
Gigabit optical fibers

2 FEMs are multiplexed to one DCM input

DCM Functionality:

- Zero suppression (compare pedestal subtracted
data with pre-set threshold values)

- Data formatting — Event Builder
- Checksum (error checking)

DCM groups
- Many DCM's groups used to readout one granule
- One DCM group per one SEB




DCM/DCB

Field programmable ‘DCM data is transferred

FEM QC‘TQ array DCB to the Partitioner through c
‘ Token Passing bus
— . ‘Partitioner collects the
»Zero-suppression data from all the DCBs and
sends it on to the SEBs
20 MB/s DSP 5 through a parallel port
Digital ASig/na— — DSP1-4 Merge data
Processor Data process/—> from DSP 1-4/ 1 .5 MB/s
buffering —>
Partition
\—‘—L > Module
| |
>
DSP5 +—
A/_/
combines the DCM busy

signals
and sends it to GTM



Event Builder

Perform the final stage of event assembly in the PHENIX data
acquisition system, assembles fragments from

each data stream into complete events and to provide and
environment in which Level-2 trigger processing is performed

([g%‘rél)from the Partition Module is sent to the Sub-Event Buffer
- event fragments + clock signals received and buffered in a PCT interface
card (JSEB)
- Over 32 bit parallel cables (allows JSEB to raise hold against PM)
- JSEB has two IMB buffers

- PCI bus driver delivers data to the SEBs buffer from one of the JSEB
buffers while the other receives data



Event Builder

Event Builder Controller lSEBC) receives notification that data has
arrived from the GL1 SEB.

- Tells the ATPs to go fetch the data out of the SEBs
- An ATP requests data from all the SEBs that belong to a Partition
ATP (Assembly Trigger Processor)

- Upon getting the data from the SEBs dir‘ecﬂg, they concatenate the
event fragments and then execute the level 2 algorithm (if enabled.)

- Built events are then sent to the Buffer Boxes for data storage via
Ethernet connections.

Transport of data and control messages from SEB to ATP is
through a 96-port Gigabit switch. Transfer rates up to 120
MB/sec are theoretically possible.

EBC keeps track of the completion of the various assignments

for a given crossing and sends "flush" messages to the SEBs when
assembly has been completed for all partitions

"Pull Architecture”




Run Control

Run Control is the main overall software which
controls the data taking for the experiment.
- Controls the state of all the various DAQ components
+ GTMs
- DCMs

- Event Builder
- SEB,ATP,EBC

» Buffer Boxes
- Provides the user interface for the DAQ operator to control
PHENIX data taking
The design of Run Control is based on a client/server
model
- Servers control the state of the hardware

- Clients provide the user interface by which the operator
controls the servers, and thus the DAQ hardware.




Run Control J

|

|

Run Control GUI Run Control /JIL GTM

(Client) —» Server/Client

|
l T

|| DCM

EVB GUI Event Builder -

(Client) ' Server/Client . |

=

SEB/ATP/EBC

P%Ui\ Partition

(Client) | —— Server/Client ) GL1




CORBA

» The networking protocol by which the run
co}r\n’rrol software components talk to each
other.

- Based on a client/server architecture through a
heterogeneous computing environment.
« VxWorks, Linux, Windows NT

- Servers implement "CORBA Objects"” and execute
the functionality described in the member
functions of the object.

- Clients get a reference to the Servers "CORBA
Object” and execute their member function. This
causes the server to execute the code of the
member function.




Data Throughput

132 MB/sec

Partitione

40MHz or \\ |

160 MB/sec 1| \\
1|1 DCM
FEM >
194 us/event or 5.2 kHz

Note: Together they
run at up to 350 Mbytes/sec
and higher.

SEB

>15 Mb/sec

\ 4

ATP

3.5 Mb/sec
(9Mb/sec)

Buffer Box




Procedure to Run

Some resources

* DAQ mini-howto on Run4 Page:

- http://www.phenix.bnl.gov/phenix/WWW/run/04/
dag/step_by_step.himl

» Run Control Tutorial (old - to be
updated)

- http://www.phenix.bnl.gov/phenix/ WWW/r
un/O4/subsys ‘ru’romals/daq/RunmanheDa

q.pdf




Procedure to Run
overview

- TInitialization of FEEs

- Selection of clock + clock fix (Master Clock &
Feed -> "Parallel Clock Fix")

» Startup of GL1 trigger configuration (Level-1
GUI)

» Startup of servers (Partition and EVBServer)
* 6L1 Run Control Startup

» Big Partition Run Control Startup

+ Specific Details (DAQ Mini-howto):

http://www.phenix.bnl.gov/phenix/WWW/run/
04/daq/step_by_step.html




ONCS Tools Menu

Run Control runs on phoncsb, the dual screen
workstation

 Make sure oncsTools.tcl is running; if not,
start with the command oncsTools.tcl. Do
this on phoncsc also.

* You should see a window like this...

* From oncsTools.tcl on phoncsc, start the
iocondev monitoring windows by selecting PPC
Windows.

L4 oncsTools

Master Clock

Trgger
GTH

Partition Server GLI
Event Builder Server GLI

Run Control
Run Control Standalone

evhlogs
EvB Control Tool
Message Viewer

Feed
PPC Windows

PHEHIX Magnets
Calibrations
MUTR Calibrations

Cleanlp Buffer Boxes
xkill

il Oncs Cleanup




Master Clock

e _‘v Master Clock i x
‘ Master Clock Master Clock GUI

] YellanIuck H Blue Clock H Wave Tek Clock |

Clock Source Is
SEers Fs Elue Clock
Partition Server GUI
Event Builder Server GLUI L Eﬂ

Run Control
Run Control Standalone

e Select the Master Clock menu item

L ||+ Select the type of clock depending on the

s current state of the machine, and what the SL
o tells you to do:

PHENIX Magnets d Beam |S Cogged:

o * Beam is of f or about to be dumped: Select
CleanUp Buffer Boxes In'l'el"na| CIOCk

=kill

| » The Clock will change in a few sec to reflect your
" choice.

il Oncs Cleanup




"oncsTools

Master Clock
Trigger
GTH -

Partition Server GUI
Event Builder Server GUI

Run Control
Run Control Standalone

evhlogs )
EvB Control Tool
Message Viewer

Parallel Clock Fix

dEZ>

FrL wWindows

PHEHMIX Magnets
Calibrations
MUTR Calibrations

CleanUp Buffer Boxes
=kill

il Oncs Cleanup

i feed 7.10 ;
e
PH-<ENIX
£ e
Front End Electronics Defibrillator
DC.AY i‘ unknow/n MUID.N I‘ unknown DC.E i unknown
PCAY I‘ unknown MUTR.H I‘ unknown PC.E I unknown
RICH. W i‘ unknow/n FCAL I‘ unknown TEC.E i unknown
AGELW I‘ unknown ZDC I‘ unknown TOF.E I unknown
EMCW.T i‘ unknow/n BB I‘ unknown RICH.E i unknown
EMCW.B I‘ unknown MVD I‘ unknown EMC.E.T I unknown
ERT.W i‘ unknown MUTR.5 I‘ unknown EMC.E.B i unknown
MUID. OV ERT.E I unknown
Parallel Clock Fi
k EXIT $

*Used to initialize FEMs so PLLs are in phase in the
Glinks
*When the clock changes, select Parallel Clock Fix

J «If a subsystem fails, check with SL. It may be

necessary to initialize its FEMs using the buttons
on the Feed GUT.



Global Level 1 (GLI) Trigger
Configuration

fid Select Systems to Activale
Systems -

[v] BECLL1
[ MuID
] EMCAL

| I— NTC}ZDC

Partition Server GUI
Event Builder Server GLL,

GL1 Xfer. Counter 1462337

Board Serial No: 0x482

Run Control
Run Control Standalone

Readout Flags=0Kk

~GL1 Global Busies

evhlogs
EvB Control Tool
Message Viewer

Feed

S — 1.Run the ’rr'iger GUI. Select OK in dialog box..
PHENIX Hagnets Select GL1 Tab. Select Run Config Script

Calibrations

MUTR Caitrations 2.In the popup, selection depends on SL's orders:
Cleanup Buffor Buxes 1. B|9Run4 (Ver'S|On determined by SL)

K oncs Geanuy g 2.Interndl Clock Config determined by SL
- “3.Click BBC Tab. Run Config Script. Select "PP"
(always)




Starting the Servers

. Start the servers with the command oncsStartServers.csh
. This will start the PartitionServer, the EVBServer, and GUIs for each of them(Prefered)
. The GUIs by themselves can also be started from the oncsTools menu

_____ TG SENeT Event Builder Gui

Master Clock
Trigyger

Use GLL Use EVE
@on Ooff @on Ooff
Verbose Mode

Event Builder Control Center Data Lagging Contral

Reset Buffer Boxes|

Event Builder:

Threaded Control
O Serialized  ® Threaded

Con @ off noxo,
GTH q'll@phnn(sh.chhle:Etlnlnlﬁ;nMva%u Gl E:::ﬂé:im Fartitlonh1ap RSpE e ol © phnxbox2.phenixbnl.goy _ vessionconuol
big@phoncsh.phenixbnl.goy Big BB Free BB C(RexslnnE e radu N ® phitxhox3.phenixbnl.gov c"’i::"v’:”"‘i'n = D"’““'""Iz
ZDC Free ZDC FileSystem Selection oo (oo XSG
MVD  Free MVD O/ /b 2 = m
DCW  Free DCW
PCW  Free PCW T Admin Control
Partiti RICHW  Free RICHW ©Off O Re-registeralways  ® Re-register when needed
tion Server GUI EMCWE Free ERT.W © Atp Restart-on-Download  ® Atp Download Only
EMCWT Free DCE =
DCE  Free PCE COREA Time Out Control
PCE  Free TECE O Disable  ® Enable

i Press Initialize EvB
RICHE Free EMCW.T (2 Never (0 Always (@ en Needed

EMCET Free EMCEE Objectivity Access
Run Control EMCEE Froe EMCET o e

Run Control Standalone I e el _

ERTW  Free GLITEST Full EVE Reset| ® Hard Reset © Soft Reset A n a“rors th ?
FCAL Free MUTRN I n e V
AGELW Free MUID.N Full SEB Reset] Full ATP Reset] Full EBC Reset] y -
evhlogs & MUIDS Free EMCTE "
Free P31 BB Free FCAL SEB.GL1 sen1o [ ses.zpc.o seb9 t ATRO atp0 ] ATPL a1 8.0 eben [
EoiD rantual Taal e senso s [ smmoo e | A2 ww ] Ams The SEB / ATP/ EB( > buttonq
VD SEBAVD.L sen20 || SEBERTE seb3 || ATP4 apd E ATPS -
DEW SEB.ERTW. sebd | SEBPCED seb2e || ATRS atp6 ATPT
PGW SERPCIO sevtr || seBpcwa sev7 || ATRs aws || ATRS -
RICHW a i e L mav turn raj |f an error
EMCW.E SEEDCEL sehc | SEBTOFEO seb2b | ATPC awe || ATPD
=g . EMCW.T SEERICAWO  seb2d || SEBRICHEQ.  sebxc || ATPE awe || ATRF
DC.E SEB.TEC.ED seb20 SEB.TEC.E1 seb21 ATP10 atpl0 ATP11
. PcE STECEs  seor [ STECEs s [| ATero wpis ] ATas occurs. After therun has
TECE SEBTECES sebd || SEETECES sebe || ATPI4 ap14 || ATRIS 3
. Tore e e
M ak el SEBEMGEE.D t ATR19
esureEvB is ended, you can try to
S SEBMUTRSST2.0 SEBMUTRSST3.0 || ate21 ]
MUTRN SEBMUTRSST3.1 SEBMUTRNSTLO sebla ATP22 ap22 || ATP2S
MUID.N SEBMUTRNST2.0 || SEBMUTRNST3.0 seblc ATP.26 atp26 || ATP.27) - i H H M H
Ll il ond [ttt [l | renitialize individual
ec errors e
L FCAL SEBMUID.N seb24
AGELW
MUIDS

components by clicking on
the red button next to the
name. If that doesn't work,
call the DAQ expert.

Tailing /export/datal /1og/ EvBServer.d
tarting Process senl

fprocess start seb1_process

tarting Process sebls

fprocess start seb15_process

tarting Process seblb

occur, status light
will be red and error
messages will bein
the log box.

export/ datal/log/PanitionServer.log
PartitionServerNo ORE: gefTriggerList{1}
PartitionsenerhoORB: ‘gerTriggerlisi{1}
PartitionsenerNoORE: ‘gerTriggerlisi(l)
Returning log file fexport/datal/log/PartitionServer log




GL1 Run Control

=)

File Options Mode

™ oncsTools

Master Clock BELLL Starus )
Stop Configured North Glink South Glink
i : S 5 i
TrHyyer
94 st Run Number: 115499 Bun Control Log
= Data Taking Mode: Production Issuing command: set evb on
GTH - Run Contral State: Run Started Issuing command: wait

Dutstanding Granule Count: 0

; Issuing commanct: download
Commernt | Timeln Run: 1:1920

Issuing commandt: set runtype junk
T 7b fjunkdata Issuing commandt: scaler read activate
- R o Issuing commandt: start
Issuing command: scaler gllp read ear
Partiti Granule State:
t“]n Sewer GUI [DCMCROUP.GLL.DCM. 0 Started |
Event Builder Server GLI Granule  GTM Status DEM Status SEB Status ATP Status EBC Status
Names L1 Run Busy OKL1 Busy Giink OK  Name #Evemts EventSize DataRate Buff Usage Read Error Busy 0K Name #Events #LJAccept #Read Ere Assem Rate Ave DataRate ATPOK ET OK EBCO
G 52773 [0 [ ] 0 [ i i SERGLL 4082888 0788 KB  0.760 MB/s 0.057 0 [ [ ATRD 1368 0373/s 0000 MB/s {m— EBL DK f—
Sum 0786 KB 0760 MB/s ATRL 1284 0.268/s  0.000 MB/s [m—#Recieved 45593

0.272/s  0.000 MB/s
0.276/s  0.000 MB/s
0.283/s  0.000 MB/s
0.267/s  0.000 MB/s
0.251/s  D.000 MB/s
0.271/s 0.000 MB/s
0.303/s  0.000 MB/s
0.269/s  0.000 MB/s
0.269/s  0.000 MB/s
0.276/s  0.000 MB/s
0.271/s  0.000 MB/s
0.281/s 0.000 MB/s
0.281/s  0.000 MB/s
0.269/s  0.00D MB/s
0.290s  0.000 MB/s
0.000 ME/s
0.269/5 0.000 MB/s
0.272/s  0.000 MB/s
0.269/s  0.000 MB/s
0.271/s  0.000 MB/s
0.285/s  0.000 MB/s
0.270/s  0.000 MB/s
0.260/s 0.000 MB/s
0.276/s  0.000 MB/s
0.280/s  0.000 MB/s
0.287/s  0.000 MB/s
0.265/s  0.000 MB/s
0.279/s  0.000 MB/s
0.276/s 0.000 MB/s
0.2817/s  0.000 MB/s
0.2437s  0.000 MB/s
0.273(s  0.000 MB/s
0.276/s  D.000 MB/s

[ dssigned 45593
[ FCompleted 45590
[E=Avg Event Rate 9559/
[E—Avg Assem Lat .274
[ vg ATFLoad  7.743

EVthgS B ATPA 1286

CorD Casnden] Toanl ATRD 1336

*Select Run Control from menu ey
*Select GL 1 from the popup list o
*Type your name at the popup prompt N
*|n RC, select menu Mode->EvB e
Enabl e Scaler Monitor

*Press Download button T e S e T 1NN SBIE SSHSE UUUE T M i e

Tailing /tmp/RC-GL1Jog

DNRRRTT TR

RERTORRRR TR

) Pr Joptfionajasp/é. 0 fkin: fopt/phenix fbin: fuseflocalfbin: fusr/bin: fbin: fuse /2L 1RE fhin: fusrfafsws fhin: fexpart /software Joncs fprolinuxRh8 finstallfLinux. i686.3. 2-8.0/bin: Jcommanj Cormman/saftware /2.2 foffline /new. 2 fhin: fopt {4
created Jexport/software foncs fonline_configuration/Dcmfall_dem_dagla O dat
Partition::Start run 11549% on GL1

oIf everything is running properly, yo
will see event countersincreasing for
the SEB, ATP, & EBC



Big Run Control

r__V oncsloo

Master Clock

Trigyer

GTHM -
% & -

Partition Server GUI
Event Builder Server GUI

evhlogs

CorD Mondewnl Tonld

«Select Run Control from oncs menu
«Select Big from popup menu

*Type in your name in popup window
*From Mode menu, select EvB Enabl¢

*Press Download
*Press Start
*Select “Physics’ data from the popuy

Options  Mode
,« |
BB LLI Status
Stop Contigured North Glink South glink
r =1 —J ]
THEE Run Number: 115026 Run.Control Log
Data Taking Mode: Production Issuing commandh: set evi on
Run Control Stat Run Started lssuing cormanc: wai
(AT SR Lene S e lIssuing command: download
Commern | Timeln Run: 0:01:11 s<uin 5
l Data Patl S ! 0 command: set runiype physics
T RunType - Data File Directory: i e llssuing commanct: scaler read activate
Piysics | Data File Name: EVENTDAT00C FO1-0000115026-SEQ#.PROFF Issuing command: scaler etattach
v Box: i i lssuing command: start L
Granule State: Issuing commanct: scaler gllp read eor
GTM.MUID.S Staned |
Granule GTM Status DCM Status SEB Status ATP Status EBC Status
Names Ll Run Busy OK L1 Busy k Ok Nanie #Fverts. EvertSize  DataRate  Buff Usage Read Ervor Busy 0K Name #Events #LDAccept #Read Ere issem Rate Ave DataRate ATPOK ET OK EBLO
] 95638 |1 [0 ] 0 [ [ [ SERBRD 93504 2292KB 2708 MBis 0753 0 [ (i ATRO 2500 0 1 32217/s  6.655MBfs [ (mme EBC 0K I
znC 95643 (1 3 | 0 e e e SEBZDCO 93344 L192KB 1454 MB/s 0756 0 [ [E= ATRL 2373 0 2 30522f5 6396 MBfs [l [ #Recieved 95783
MVD 95648 |1 0 [ [ [ SERMVDLD 93408  S5135KB 6070 MB/s 0.750 b —ATED 2751 0 1 4033d/s  BA7OMBfs [mm [meee #Assigned 93380
0 (e [ e SERMYD. 93632  4969KE  5.871 MB/s 0760 O [ [ ATE3 2106 (] 1 31478/s  G709MB/s [mmw [ #Completed  S116
DLW 55650 [ L 0 S [ [ SERDCWLD 93696 9308 KB 10.990 MB/s 0847 0 e ATP4 3337 0 1 30763fs  6A95MB/s [mmww (s dug Event Ratel111.834/s
0 (e [ e SERDCALL 93696  B712KB 10288 MB/s 0.848 0 [ (mme ATRS 2584 0 2 413305 8445 MBfs (B [ AvgAssem lat 10655
PCW 95654 [ 0 o [ [ SERPCWD 93568  B2M1KB 9715 MB/S 0757 6 [ [ ATPG 2409 0 2 312755 6A53MBfs [l [ AVgATP Load 34714
RICHW 65658 |1 [N || 0 [ [ e SERRICHALD 93473 2638 KB 3014 MBis 0.757 0 [ [ ATRZ 2340 0 3 3L40fs  6A97MBs [ [
EMCALB 95669 | 1 0| 0 (e (e e SEREMCWE 93600  6213KB  7.341 MBis 0862 O [ [ ATRS 2561 0 0 360685 7584MBfs [ (e
EMCMWT 55667 | I [N | | 0 (o o s SEREMCWT 93344 6358KB  7.634 MB/s 0875 0 jmmes ATRG 3234 o 1 319545 621AMB/s [ [mmes
DCE 95673 |1 0 [ [ [ SERDCED 93728 11201 KB 13234 MBis 0.853 2 [ (o ATPA 2274 0 2 30367/s  G.OGOMBs [mme (mmes
0 [ [ [ SERDCEL 93696 9151 KB 10.506 MB/s 0844 0 [ (G ATRB 2779 0 1 4063275 840G MB/s [ [mad
PLE 95678 [ 0 [ [ [ SERPCED 93600  &1I2KB 9584 MB/s 0.762 1 [ [ ATRC 3379 0 1 31231/ 6247 MBfs e (i
TECE 95679 |1 [T || 0 i (s [ SEBTECEQ 93344 3ALLKB 3796 MB/s 0772 0 [ (mm ATRD 2401 (] 2 3115075 GA93IMBfs [ [mmes
0 [ [ [ SERTECEA 53633 2923 KB 3453 MB/s 0760 D (mme ATRE 3011 ] 1 46385/s 10557 MB/s [ (mel
0 [ [ [ SERTECEL 93344 3381 KB 4125 MBis 0.756 0 [ [ ATRE 2262 0 2 32407/s  6233MBfs [ [mme
0 [ [ e SERTECE2 93632  3120KB  3.667 MBis 0763 0 [ [E== ATRI0 2361 0 1 32000/5  6A89MBs [ [me
0 [ [ [ SERTECES 93344 6878 KB  B3B9MB/s 0.358 O (D ATRAL 2863 o 1 375155  BA73MBfs [ [mee
0 [ [ [ SERTECED 93696  7.943KB 9381 MB/s 0.506 1 [ ATRI2 2379 0 1 3331/ GFL6MBfs [ (mmes
TOFE 95681 [0 (W [] 0 [ [ s SERTOFED 93472  5.055KB  5.968 MB/s 0754 0 [ [ ATPI3 2423 0 2 31491/ 6OBGMB/s [ [
RICHE 95684 |1 1| 0 [ e e SERRICHED 93824 2637KB 3418 MB/s 0762 0 [ (G ATRI4 2000 0 1 AS557fs  GO30MB/s [mmew [mme
EMCET S | 0 o [ e SEREMCET 93376  6743KB  7.973 MB/s 0853 0 [ (G ATRIS 2486 (] 1 317235 SO76MBfs [ [
EMCEE 0 (e [ [ SEREMCERD 93792  5.993 KB 7.082 MBis 0.758 D (e ATRIE 2407 ] 1 30711fs  SAS5MB/s [mme (mee
0 [ [ e SEREMCERL 93472 586LKE  6.921 MBis 0755 0 [ [mm ATRIZ 2909 1l 1 40346/ 8233MBfs [ [
MUTRS 95693 [ [mmmmm [ 0 o [ e SEBMUTRSSTI0 93780 9003 KB 10.638 MB/s 0768 {3 — A ] 2442 0 i | 31.065/5 6.511 MB/s [Tl [moma
0 [ [ e SEEMUTRSST20 93344 7.250KB 9452 MB/s 0771 0 [ (s ATRA9 2143 0 1 33272fs  6A2AMB/s [ [mme
0 [ [ [ SEEMUTRSST3.00 93803 3.320KB  3.925 MBis 0759 0 [ [ ATRIA 2844 ] 1 393935  8.084Mbjs [ [
0 [ [ [ SEBMUTRSSTSA 93344 2.849KB 3597 MB/s 0.756 0 [ [ ATRIB 2530 ] 0 31374fs  6782MBfs [ [
MUTRN 95696 [0 [ (1] 0 (S (oo [ SEBMUTRNST10 93760 11951 KB 14410 MB/s 0876 0 [ [ ATRIC 2143 0 1 31819/ 6562MBfs mmen [mmed
0 i [ [ SERMUTRNST2.0 93371 14308 KB  16.897 MB/s 0.951 2 [ fE ATP21 3778 0 1 52851/ 10647 MBfs [ [
0 [ [ [ SEEMUTRNST3.0 93344 4705KB 5739 MBis 0763 0 [ [ ATR22 2446 0 2 31.900fs 6761 MBfs [ [msl
0 [ [ [ SEBMUTRNST31 93344 4401 KB 5369 MBis 0763 0 [ [Emw ATR2S 2446 ] 1 30777/ 6542MBfs [ [
MUIDN 65707 [ (B [0 0 (S e o SERMUIDN 93344 0.917KB  LALEMB/s 0.762 0l ATR26 3789 0 3 542855 11391 MBfs [ [med
OWTE 95712 |1 [l || 0 /oo oot (o SEBERTE 93568  1.025KB 1213 MB/s 0760 0 [ [mm ATR2Z 2281 0 1 332247 6A27MBfs e [mmes
LERTW 95716 | | 0 [ [ [ SERERTM 93472  1LO26KB 1211 MBis 0754 D [ ATP20 2141 0 1 30341fs  GATZMBfS [ (e
FCAL 95718 |1 0 [ [ e SERFCAL 93344 6536KB  7.972 MB/s 0262 o —
AGELW 95721 |1 | | 0 = [ [ SERAGELW 93888  0.962KB 1136 MB/s 0.766 o= ==
MUIDS 95722 (1 [T [ 0 [ [ e SERMUIDS 93344 D.O42KB 1149 MB/s 0.762 [ ——]
Sum 206.832 KB 246.226 MB/s
Scaler Monitor
Trig Status Live Scaled RawRate  live Rate  Scaled Rate LiveTime Live Time(RA) Raw/Ref Live/Ref Scaled/Ret
Clock Enabled 733493351 477238445 506 O33MHz 6287 MHz 6631 Hz 0652 0670 1.0000 1.0000  1.0000
BACLLL Enabled 142845 90823 90823 1818KHz 1.189KHz 1.189KHz  0.636 0651 00002 00002 1792666
I0CNS Enabled 383443 250592 1247 4891 KHz 3285KHz 16334 Hz 0554 0671 00005 0.0005 24633
ZDCLLL wide Enabled 407049 257341 1281 5203HHz 3375KHz 16815 H2 0632 0648 0.0006 0.0005 25355
ZDCLLInarrow Enabled 243299 157916 1564 3098 KHz 2066 KHz 20466 Hz 0649 0667 0.0003 0.0005  3.0866
UnraPeripheral Enabled 1477 332 332 20084 Hz 666 Hz 4666 H2 1205 0233  0.0000 0.0000 07037
ERT_2x2&BOCLLL Enablec 89266 58330 1 L132KHz 761690 Hz 0.000 Hz  0.653 0673 00001  0.0001 0.0000
ERT_GAMMAL&BBCLLL Enabled 823 531 1 10581 Hz 7262 Hz 0000 Hz 0§45 0686  0.0000 0.0000  0.0000
ERT_Gamma3 Enabled 795 460 1 9660 Hz 5677 Hz 0000 Hz 0576 0587 0.0000 0.0000
ERT_Gamma2eBOCLLL Enabled 364 228 1 4089 Hz 2791 Hz 0000 H2 0626 0682 0.0000 0.0000
ERT_Hectron&BBCLLL abled 0 [ 0 0000 Hz  0.000 Hz  0.000 Hz -~ -~ 00000 0.0000
) ERT_Hectron{EQW)&BBCLLL  Enabled 28337 18459 1 360884 Hz 242225 Hz 0000 Hz  0.651 0671  0.0000  0.0000
ERT_Gamma34BBCLLL abled 1967 1306 1 24633 Hz 17086 Hz 0000 Hz 0664 0694 00000 0.0000
MUIDS_1D Enabled 3021551 1961713 1 38730 KHz J5783KHz 000D Hz 0649 0.665 0.0041  0.0041
MUIDS. 1 D&BBCLLL Enabled 59646 38571 1 756856 Hz 502791 Hz 0.000 Hz  0.647 0664  0.0001 9.0001
MUIDS_1 D15 Enabled 1828528 1181477 1 23436 KHz 15502 KHz 0000 Hz D646 0661 00025 0.0025
MUIDS_1D1S&BOCLLY Enabled 56322 37698 1 740372 Hz 490869 Hz 0.000 Hz  0.646 0663 0.0001 0.0001
DN_1D Enabled 2233416 1424336 1 28873 KHz 18341 KHz 0000 Hz 0638 0652 00031 0.0030
MUIDN_1 D&BBCLLY Enabled 56247 34989 1 717363 Hz 458350 Hz 0000 Hz  0.622 0635 0.0001  0.0001
B <O
AL I e [X oncs [>{ Master Clock
7 “| [X oncsTools X Leveligui | X Phenix Message Viewer [ X Partition Server G




Procedure to Run
summary

- TInitialization of FEEs

- Selection of clock + clock fix (Master Clock &
Feed -> "Parallel Clock Fix")

» Startup of GL1 trigger configuration (Level-1
GUI)

» Startup of servers (Partition and EVBServer)
* 6L1 Run Control Startup

» Big Partition Run Control Startup

+ Specific Details (DAQ Mini-howto):

http://www.phenix.bnl.gov/phenix/WWW/run/
04/daq/step_by_step.html




Running The Run Control GUI

Download

1. Resets error codes on all components

2. Set granule status to busy

3. EvB Components
1. All: refresh CORBA references
2. EBC: Boots,Configs,Inits,Runs (O)
3. SEB: Same, independent of part
4. ATP: Same, also L2 Init

4. 6TM, DEM configurations

5. ARCNET processing

6. DEM Thresholds

ﬁlE\ Options  Mode
Stop Cor
[
i Run Number: 110807
Data Taking Mode: Production
RFun Condrol State: Bun Started
Outstanding Granule Count: 0
Commient Time In Run: 0:00:35
! Diata Path: nore
-~ Pun Type —- Data File Directory: Sbieventdata
“Physics Data File Name: EVENT AT Aok
Basffer Boxc phnxbexiphen
Granule State;
[CTM. MUID.S Started
Granule GTM Status DCM Status
Mames Ll Run Busy OK LL Busy Glink: |
BB L1888 || [ I [ —
Z0C k1892 [ W e e
MY D 61894 | B O [ —
0 - [EE— | —
DEW 61898 | [ B e
0 [ — | —
PC.W 61900 (] 0 O
RICHAW 61902 [ | MR B
EMCM.BE 61903 | [ B O — — [
EMCW.T 61905 | 0 [ [ [
nrc.E 1907 | T — | —




More on what happens

Start

Get run number
Update BB names
Get Lvl2 status

Reset Objects’ Error codes
Configure LvI2 for ATPs
EvB: start() methods on all of

ATP, SEB, EBC

File ptions Mode

Comment

-~ Bun Type——
Physics

Granule
Names

Configu
||
Pun Number: 110807
Data Taking Mode: Production
Pun Control State: Bun Started
Outstanding Granule Count: 0
Time In Run: 0:00:35
Diata Path: nore
Data File Directory: Sbieventdata
Data File Name: EVENTDAT Ao PO
Basffer Boxc phnxboexiphenixh)
Granule State;
[CTM. MUID.S Started
GTM Status DCM Status

L1 I-'um Bm].r BK L1 Busy Glink- OK

EE Elssa _Il]l --"--||- -1|. .




Understanding RC Status LEDs

* RC displays LEDs to monitor status of various
components

- EVB
- SEB: , , Busy, Unknown status
- ATP: , Exception
Caught, Undefined Partition, Unknown status
- ET: , BB Links closed,
Unknown
- EBC: , Undefined

Partition, Excep’ruon Caught, Unknown status

+ DCMs, GTMs




Common Problems

SEB GLINK button red(feed maybe recycle LV, contact subsystem
expert)
DCM busy, rate drop to <200 Hz

- but SEB looks ok.(test RC in SA mode, contact DCM and/or subsystem
expert).

- SEB buffer usage is full and busy light on (stop and start both GL1 and
Big RC).

Big Partition hangs while running - GL1 show read errors.

- GL1 DCM problem.(stop both RC, hard reset GL1 DCM)

- GL1 trigger board problem.(reset in following order iocondev 14,15,16)

BBox connections failed, mainly caused by unsuccessful stop

RC. (stop Big RC, press reset button on Event Builder Gui repeatly, until no
further orange warnings. Contact DAQ expert)

ATP LEDs go black(ATP in bad state, can ignore)

Run Control starts and is running fine - But there is no stop

buttonl( RC failure, most likely this run won't registed in DB, kill RC, reset BB,
and restart a new big RC, contact RC expert).

Lvl2-enabled - Multithreaded GL1 Download crashes EVB

Server(<kin for now)




Additional Resources

* Run page -> DAQ operator section

- http://www.phenix.bnl.gov/phenix/ WWW/run/0
4/

+ Sergey's recent posting to run-I

- https://www.phenix.bnl.gov/phenix/WWW/p/list
s/phemx -run- I/msq09727 html

+ DAQ docs to be evolving WIP



